Introduction
Transition metal complexes of substituted purines, both as individual bases and as components of nucleosides and nucleotides, have been the subject of intense synthetic and structural studies over the past decade [1, 2] . X-ray structural analyses have revealed two basic trends with regard to the site of metal coordination. When the purine base is substituted at the N(9) position, as in nucleosides and nucleotides, the metal usually coordinates to N (7) . An exception to this rule is observed for the trichloro(9-methyladenine)-zincate(II) ion, in which the zinc coordinates N(l) [3] . Recently binding of N(l) and 0(6), in addition to N(7), has been found for copper ions in the ternary complex [Cu4(5'-IMPH_1)2(o-phen)4(H20)4 2+ ] [N03-]2 [4] , In unsubstituted purines, the metal usually coordinates that imidazole nitrogen which is protonated in the free neutral ligand, i.e. N(7) in theophylline and N(9) for all other naturally occurring purines. N(3) is often observed as a secondary site of coordination of bidentate bridging ligands. An exception to the above rule is observed for trichloro(adeninium)zinc(II) in which the metal coordinates to N(7) [5] , This binding site allows the formation of an intramolecular Cl ... H-N(6) bond.
In contrast to the above studies only relatively few metal complexes of purine itself have been isolated and characterised [6] . All four nitrogen atoms in purine are principle capable of acting as electronpair donors in donor-acceptor interactions with Lewis acids. Speca et al. who prepared 1:1 0340-5087/82/0500-0627/$ 01.00/0 complexes of the general type M(purine)Cl2 • wH20 considered these to be oligomeric with N(3) and N(9) as coordination sites of bridging purine moieties [6] . However, an X-ray analysis has demonstrated that N(7) is protonated in purine [7] , so that on the basis of the trends discussed above, this would be expected to be the primary binding site rather than N(9). In the only metal complex of purine which has been crystallographically characterised, po^-di-//-chloro-tetrachloro(purinium)dicopper(II), N(3) was surprisingly found to be the only coordination site [9] . In order to provide further evidence for the preferred binding site and for the complexing ability of purine we have prepared complexes of purine and the analogous fused heterocyclic 7-azaindole with zinc(II) chloride. For the sake of ease of comparison, the purine numbering scheme has also been used in the subsequent discussion for 7-azaindole. We present here the X-ray analyses of the title compounds 1-3.
Experimental
Large well-shaped crystals of trichloro(purinium)-zinc(II) (1) and di- [7-azaindolium] zinc(II)tetrachloride (3) were obtained upon slow evaporation of respectively 1:1 and 2:1 mixtures of purine and 7-azaindole with zinc chloride in aqueous solution to which 1 N HCl was added to give a pH in the range 1-2. Their respective constitutions were established by the X-ray analyses.
Dichloro-bis-(7-azaindole)zinc(II)
0.46 g of ZnCl2 in 5 ml of water were added to an aqueous solution (5 ml) of 0.8 g of 7-azaindole and the mixture heated to 60 °C for 20 min. It was then 
X-ray analyses of 1-3
Crystal and refinement data are summarised in Table I . Intensity data were collected on a Syntex P2i diffractometer (MoKa, graphite monochromator) in the 6-26 mode. Empirical absorption corrections based on azimuthal scan data were applied to all three data sets. The structures were solved with the aid of Patterson and difference syntheses. Hydrogen atoms were located in difference syntheses and allowed to refine freely with individual isotropic temperature factors for 1 and 2 and a group isotropic temperature factor for 3. Anisotropic temperature factors were introduced Table II . Positional parameters and equivalent isotropic temperature factors (X 10 3 ). 
Discussion
The structural analysis of 1 demonstrates that zinc preferentially coordinates N(7) as would be expected on the basis of the fact that this nitrogen is protonated in the free base. N(l) and N(9) are protonated in 1 thus lending the purine moiety a net positive charge. The zinc atom is tetrahedrally coordinated with a Zn-N distance of 2.054(3) A similar to that observed in zinc-adenine and zincguanine complexes. As has been observed in other metal-purine complexes [2] binding at N(7) in 1 has relatively little effect on the dimensions of the (6) 1.371(6 C(5)-C (7) 1.431(7 C(7)-C (8) 1.337 (7 C(8) (3) 2.255(1 C(l)-C (2) 1.356(6 C(l)-C (6) 1.376(6 C(2) -N(3)
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The structure of 1 suggests that N(7) and N(3) rather than N(9) and N(3) will be the coordination sites of bridging purine bases in oligoineric complexes. Indeed the former sites must be preferred on the basis of steric considerations alone. The latter coordination sites will, of course, be expected for bridging purine bases in dimeric complexes.
The analyses of 2 and 3 provide the first details of the molecular geometry of 7-azaindole, albeit in the complexed or protonated form. The facile preparation of 2 in aqueous solution suggests that the pyridine nitrogen N(3) in 7-azaindole is a much better electron donor than N(3) in purine. The zinc atom in 2 is tetrahedrally coordinated with Zn-N distances of 2.063(3) and 2.035(3) Ä similar to that in 1. Two strong intramolecular bonds 01(1) ... H(9)-N(9) and 01(1) ... H(9)'-N(9)' of length 3.29(1) and 3.28(1) Ä are formed in 2. In the salt 3 X(3) of the 7-azaindolium cations is protonated. Bond distances in the two independent base moieties of respectively 2 and 3 are similar to one another. Protonation of N(3) leads to a much wider angle C( (4) Ä. This suggests that a resonance form B in which N(9) rather than N(3) carries the positive charge must play a significant role for the 7-azaindolium cation.
